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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE 

BROOKS AIR FORCE BASE TEXAS 

28 Nov 94 

MEMORANDUM FOR  OC-ALC/EMR 
ATTN: Mr. Jeffrey Bradley 

FROM:  HQAFCEE/ERT 
8001 Arnold Drive 
Brooks AFB TX 78235-5357 

SUBJECT: Completion of One-Year Bioventing Test, POL Storage Area C 

The Air Force Center for Environmental Excellence (AFCEE) one-year bioventing test and 
evaluation project at the POL Storage Area has been completed. Figure 1 provides general site 
information and Table 1 provides a summary of initial, six-month, and one-year fuel 
biodegradation rates measured at several monitoring points. Biodegradation rates have gradually 
decreased over the one-year pilot test. These decreases are best explained by the reduction of 
contaminant levels as the bioventing continued. Table 2 provides a summary of initial and final 
soil and soil gas sampling results for total recoverable petroleum hydrocarbons (TRPH) and 
benzene, toluene, ethyl benzene, and xylenes (BTEX). Based on results from your site and 109 
other sites currently under operation, bioventing is cost-effectively remediating fuel 
contamination in a reasonable time frame. We recommend its application throughout the POL 
storage area and at other sites on your installation using the criteria in the AFCEE Test Plan and 
Technical Protocol for a Field Treatability Test for Bioventing, May 1992, including Addendum 
One, February 1994. 

The objective of the one-year sampling effort was not to collect the large number of 
samples required for statistical significance. It was conducted to give a qualitative indication of 
changes in contaminant mass. Soil gas samples are somewhat similar to composite samples in 
that they are collected over a wider area. Thus, they provide a good indication of changes in soil 
gas profiles and volatile contaminant concentrations (see Addendum One to Test Plan and 
Technical Protocol for a Field Treatability Test for Bioventing - Using Soil Gas Surveys to 
Determine Bioventing Feasibility and Natural Attenuation Potential, February 1994). Soil 
samples, on the other hand, are discrete point samples subject to large variabilities over small 
distances/soil types. Given this variability, coupled with known sampling and analytical 
variabilities, a large number of samples would have to be collected to conclusively determine 
"real" changes in soil contamination. Because of the limited number of samples, these results 
should not be viewed as conclusive indicators of bioventing progress or evidence of the success 
or failure of this technology. In situ respiration tests are considered to be better indicators of 
hydrocarbon remediation than limited soil sampling. 

Sampling results indicate that a reduction in BTEX has taken place in the soils within the 
treatment radius of the pilot vent well. All measurements indicate that fuel biodegradation is 
progressing at a significant rate. AFCEE recommends that the bioventing pilot system continue 
to operate while planning for an expansion of the system for full-scale remediation. 
AFCEE/ERT can provide technical coordination, contractual support, and possibly funding for 
expansion to a full-scale bioventing system. Please contact Jerry Hansen, DSN 240-4353, COM 
210-536-4353, to discuss technical and contractual options for full-scale expansion. 
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WodeÄÄTOPrs^ffi?1618 ^T Aat BTEX comP°™ds are preferentially uiuuegraaea over iK^hl. bince BTEX compounds represent the most tnxir »n/mnWi» A,~I 
constituents, a BTEX standard is a risk-based standard. oSZZ^L^t 

R^FY^tTTf6^^ haS BFX deanuPlevels- We commend mat you ^to use a 
RTF?/?p PM 

d f°r dcy™m,n* cleanuP requirements. Attachment 3 summarizeYthe 
BTEX/TRPH issue and the report entitled "Use of Risk-based Standards for Cleanun of 
Pettoleum Contaminated Soil," June 94, which was recently sent under separate cXf"tool 
box ) will assist you in negotiating for a BTEX cleanup standard. ( 

In general, quantitative destruction of BTEX will occur over a one- tn twn w,r w«     ♦• 

^itioSS^^ 

mentoring „f ,he POL storage area BÄ We*fflST, coX?«^'," H 
momtonng at some sites beyond the initial one-vear te«  M«5IST?I «>««« to extend 
resptration tests to doenment hydrocaZn Sffi&iÄTL""1,-8" f 
snffictent final sou samp.es to statistically demons^s?Äp° %%?£&££!&» 

p,. f .   MILLER, Lt Col, USAF, BSC 
Chief, technology Trartsfer Division 

Attachments: 
1. Storage Area C Data 
2. Addendum One 
3. "Using Risk-based Standards will Shorten 
Cleanup Time at Petroleum Contaminated Sites" 
4. Survey 

cc:    AFCEE/ERD (Mr. McMindes) 
HQ AFMC/CEVR 
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.£. VAPOR MONITORING POINT 

4 CENTRAL VENT WELL 

@ EXISTING MONITORING WELL 

5fC AIR EMISSION MEASUREMENT LOCATION 

,1111 RAILROAD 

——" ABOVE GROUND FUEL PIPELINE 

26816-01. M/2Z/9Z et \5t2Z 

FIGURE 1 
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1, Report Aveaiablli!^ 07ease cte* one bat) 

PI This report is available. Complete sections 2a -2f. 

Q This report is not available. Complete section 3. 

Z», Number of 
Copies Forwarded 

I 

2c. Distribution Statement (Please check ONE box) 

DoD Directive 5230.24, "Distribution Statements on Technical Documents.' 18 Mar 87. contains seven distribution statements, as 
described briefly belauf. Tachnlail documents MUST'be assigneda distribution statement. 

J& DISTRIBUTION STATEMENT A: Approved for public release. Distribution is unlimited. 

O   DISTRSBUTION STATEMENT B: Distribution authorized to U.S. Government Agencies only. 

D   DISTRIBUTION STATEMENT C; Distribution authorized to U.S. Government Agencies and their 
contractors, 

D   DISTRIBUTION STATEMENT D; Distribution suihoifeed to U.S. Department of Defense (DoD) and U.S 
DoD contractors only. 

Ö   DISTRIBUTION STATEMENT E: Distribution authorised to U.S, Department DT Defense (DoD) 
components only, 

□   DISTRIBUTION STATEMENT F: Further dissemination only as directed by the controlling DoD office 
indicated below or by higher mthontj. 

D DüSTRIBUTiöN STATEMENT X: Distribution authorised to U.S. Government agencies and private 
individuals or enterprises eligible ts obtain eüport-eontoolted iecnnical data in accordance win DoD 
Directive 5230.23, Withholding of Unsiassifed Technical Data from Public Disclosure, 6 Nsv 84,  . 

2f. Date of Distribution Statement 
Detensjiratiett 
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2e. Controlling Office 

a. This report is NOT forwarded for the following reasons. (Please check appropriate box} 

D   It was previously forwarded to DTIC on      „„.,. (date) and the AD| number is     

□  It will be published at a later date. Enter approximate date if known. 
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